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(54) Voided polypropylene laminate 



(57) Biaxiaily oriented film including a voided base layer consisting of a propylene homopolymer and a 
particulate voiding agent, and a non-voided outer layer of propylene homopolymer coextensive with the 
voided base layer, the particular voiding agent having a mean particle size of not more than 2um. Such films 
have good opacity combined with good gloss for the surface of the non-voided outer layer of propylene 
homopolymer on the base layer. 
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POLYMERIC FILMS 

This invention concerns polymeric films and more 
particularly polypropylene films having good opacity and 
gloss- 

Polypropylene films can be made opaque by including an 
opacifying pigment and/ or by including a particulate 
material in the polymer used to form the films and which 
gives rise to opacifying voids within the films when they 
are stretched. Typically chalk having a mean particle size 
of about 3um is used to induce opacifying voids, stretching 
usually being effected biaxially and sequentially in the 
longitudinal and transverse directions. 

Voided polypropylene films are usually provided with one or 
more outer heat sealable layers. In addition to imparting 
heat sealability, heat seal layers do tend to improve the 
surface gloss of voided films , but their gloss is often poor 
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compared with that of analogous non-voided films. 

^ The gloss of voided films can, however, be improved by the 
i inclusion of a layer of non-voided polypropylene homopolymer 
I between the voided layer, which is usually the core layer of 
jthe film, and the outer heat seal layer. The disadvantage 
| of doing so is, though, that the opacity of the resultant 
I films is relatively poor because the voided layer represents 
ja smaller proportion of the total film thickness, and the 
yield of film, ie the area of film of a given thickness 
■derived from a given weight of polymer, is reduced. The 
/addition of a pigment, for example titanium dioxide, to the 
/voided layer or to the non-voided layer can increase the 

/opacity of the films, but it does not increase film yield. 

f 

More recently films have been proposed which are said to 
have good gloss combined with high opacity by the use of 
chalk having a particle size of l-2ym as the voiding agent, 
the films having outer heat seal layers and intermediate 
layers of polypropylene homopolymer. However, the yield of 
film is relatively low compared with films which don't 
include the intermediate layers, but omitting the 
intermediate layers leads to reduced gloss. 

According to the present invention there is provided a 
biaxially oriented film comprising a voided base layer 
comprising a propylene homopolymer and a particulate voiding 
agent, and a non-voided outer layer of propylene homopolymer 
coextensive with the voided base layer, the particulate 
voiding agent having a mean particle size of not more than 
2um. 

Films in accordance with the present invention have 
exhibited high opacity combined with good gloss for the 
surface of the non- voided outer layer of propylene 
homopolymer on the base layer. 
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Particularly good opacity is achieved by reducing the 
particle size of the voiding agent, provided the particles 
of the agent are sufficient to induce voiding. A preferred 
mean particle size is about lum. 

The particular voiding agent which is used is not believed 
to be important, and any of the hitherto proposed voiding 
agents can be used. Thus the voiding agent can be an 
organic or an inorganic particulate material, for example a 
polyester or a polyamide, or chalk. 

The amount of voiding agent which is used can be varied as 
desired. Typically the amount used will be in the range of 
from 1 to 25 percent by weight of the base layer, although 
larger amounts can be used if very high degrees of voiding 
are required. A particularly preferred range for the amount 
of voiding agent in the base layer is from 5 to 15 percent 
by weight. 

If desired, the base layer can include one or more 
opacifying pigments. Examples of opacifying pigments which 
can be used and which serve to increase the optical density 
of the films of the present invention without necessarily 
forming opacifying voids, include titanium dioxide, barium 
sulfate etc. In general it is preferred that the opacifying 
pigment is a particulate material having a mean particle 
size of less than l\m and preferably less than O.Sum. 
However, a particulate voiding agent which itself performs 
the function of a pigment can be used to effect both voiding 
and pigmentation of the base layer, examples of such voiding 
agents being calcium carbonate and polybutylene 
ter ephthalate . 

The non-voided propylene homopolymer outer layer should be 
coextensive with the voided layer. Furthermore, this layer 
should be thick enough that surface irregularities on the 
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base layer do not adversely affect the specular gloss of the 
outer homopolymer layer. Typically the outer homopolymer 
layer will be at least lum thick. However, thick outer 
layers of propylene hompolyroer can increase the density of 
the films to an undesirable extent, and it is generally 
preferred that they have a thickness of not more than 5um, a 
preferred thickness being about 3um. In general it is 
preferred that the outer hompolymer layer does not contain a 
pigment as this tends to reduce the specular gloss of this 
layer . 

The surface of the base layer remote from the outer layer of 
non-voided propylene hompolymer preferably has a further 
polymeric layer thereon. This further polymeric layer can 
be a further layer of a non-voided propylene hompolymer, for 
example as is used for the specified non-voided homopolymer 
layer, or it can be a layer of a heat sealable polymer, for 
example containing units derived from at least two of 
ethylene, propylene and but-l-ene. 

The following Examples are given by way of illustration 
only. 

Example 1 

A three- layer polymeric web was produced by coextruding 
through a slot die a central core layer of essentially 
isotactic propylene hompolymer containing 6 percent by 
weight of particulate chalk having a mean particle size of 
lum and 3 percent by weight of titanium dioxide having a 
mean particle size of O.lum, a layer of the hompolymer 
without the chalk or titanium dioxide on one surface of the 
core layer, and a layer of a propylene /ethylene copolymer (4 
percent of units derived from ethylene) on the other surface 
of the core layer. 



The three layer web was then stretched 4 . 5 times in the 
direction of extrusion by passing it over heated rollers 
rotating at different peripheral speeds and then 10 times 
transversely using a stenter oven* 

The biaxially stretched film leaving the stenter oven was 
cooled, the surface of the film formed by the unfilled 
homopolymer layer was subjected to corona discharge 
treatment to increase its surface energy, and the film was 
wound up. The film had a total thickness of 41um with the 
copolymer outer layer being l.Suro thick and the homopolymer 
outer layer being 3um thick. 

The density (g/cm 3 ), optical density and specular gloss 
(ASTM D523-85 at 20°) of the film were then measured, the 
results being given in the accompanying table. 

Similar biaxially oriented films were produced having 
thicknesses of 53um and 62um, and the density, optical 
density and specular gloss of these films, which had outer 
layers of the same thickness as those of the 41ym thick 
film, were measured and are given in the accompanying table. 

Example 2 (comparison) 

The method of Example 1 was repeated except that the 
particulate chalk used in the core layer had a mean particle 
size of 3um instead of the lum of Example 1, and the films 
produced had the overall thicknesses given in the 
accompanying table ( outer layers all as for Example 1 ) . 

The physical properties measured for these are given in the 
accompanying table. 
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Table 



Example Film Density Optical Specular Gloss 

Gauge (g/cm 3 ) Density 

(^m) Copolymer Homopolymer 



1 41 0,73 0.72 10 62 

2 (comp) 45 0.69 0.65 10 35 



1 53 0.73 0.80 10 59 

2 (cotnp) 52 0-70 0.68 9 37 



1 62 0.74 0.80 10 60 

2 (comp) 60 0.75 0.70 10 35 



The optical densities of the films in accordance with the 
present invention (Example 1) were considerably higher than 
those of the comparison films of comparable overall 
thickness. In addition, the specular gloss of the 
homopolymer outer layers of the films in accordance with the 
invention was substantially higher than that measured for 
the homopolymer outer layers of the comparison films. It is 
also noted that the specular gloss of the copolymer outer 
layers of these films were the same or substantially 
unaltered as a result of changing the particle size of the 
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voiding agent in the core layer. 

The outer homopolymer layers of all of the films of Examples 
1 and 2 were printable, and the copolymer layers were heat 
sealable to themselves at a temperature of 125°C. 




Claims 

1. A biaxially oriented film comprising a voided base 
layer comprising a propylene homopolymer and a 
particulate voiding agent, and a non-voided outer 
layer of propylene hompolymer coextensive with the 
voided base layer, the particular voiding agent 
having a mean particle size of not more than 2\im. 

2. A film according to claim 1, wherein the mean 
particle size of the voiding agent is about lum. 

3. A film according to claim 1 or claim 2, wherein the 
said non-voided outer layer is on one surface of the 
core layer and the core layer has a heat sealable 
layer on its other surface. 

4. A film according to claim 3, wherein the heat 
sealable layer comprises a copolymer containing units 
derived from at least two of ethylene, propylene and 
but-l-ene. 

5. A film according to any of the preceding claims, 
wherein at least one surface thereof has a coating 
comprising polyvinylidene chloride or an acrylic 
polymer thereon. 

6. A film according to claim 1, substantially as herein 
described. 

7. A film according to claim 1, substantially as herein 
described with reference to Example 1. 
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